Inhibition of 3beta-hydroxysteroid dehydrogenase-isomerase in mouse adrenal cells: a direct effect of testosterone.
Gonadal steroids modulate adrenal gland size and function in a variety of species, and our previous studies demonstrate that circulating androgens suppress 3beta-hydroxysteroid dehydrogenase-isomerase (3betaHSD) activity in the adrenal cortex of male mice. The present study tests the hypothesis that androgens have a direct, receptor-mediated inhibitory effect on adrenal 3betaHSD. Treatment of cultured adrenal cells from C57BL/6J and C3H/HeJ mice with 0.02-2.0 microM testosterone for 7 days significantly reduces 3betaHSD activity in cells from both strains. However, treatment for 3 days reduces 3betaHSD activity in the adrenal cells from C3H/HeJ, but not C57BL/6J mice. The decreases in 3betaHSD activity in response to testosterone treatment is reflected in decreases in the amount of 3betaHSD immunoreactive protein, such that extended treatment decreases 3betaHSD immunoreactive protein in adrenal cells from both strains, but short-term treatment only decreases 3betaHSD immunoreactive protein in adrenal cells from C3H/HeJ mice. Thus, there appears to be a temporal difference between strains in the effect of the testosterone on 3betaHSD activity and immunoreactive protein. Treatment of the adrenal cells with androgen agonists and an antagonist indicate that the effect of testosterone is androgen receptor mediated. The effect of testosterone appears to be specific for 3betaHSD, since none of the treatments alter P450(scc) in cells from either strain. Testosterone treatment also causes a decrease in the amount of 3betaHSD mRNA. However, in contrast to the effect on activity and immunoreactive protein, there is no strain-related temporal difference because testosterone decreases 3betaHSD mRNA within 24h in adrenal cells from both strains. These results indicate that testosterone can act directly on the adrenal gland to decrease 3betaHSD activity, immunoreactive protein, and mRNA content in mouse adrenal glands, and thus contribute to the sex difference in adrenal function observed in many species.